This paper investigates and analyzes the long-run equilibrium relationship between the Thai stock Exchange Index (SETI) and selected macroeconomic variables using monthly time series data that cover a 20-year period from January 1990 to December 2009. The following macroeconomic variables are included in our analysis: money supply (MS), the consumer price index (CPI), interest rate (IR) and the industrial production index (IP) (as a proxy for GDP). Our findings prove that the SET Index and the selected macroeconomic variables are cointegrated at I (1) and have a significant equilibrium relationship over the long run. Money supply demonstrates a strong positive relationship with the SET Index over the long run, whereas the industrial production index and consumer price index show negative long-run relationships with the SET Index. Furthermore, in non-equilibrium situations, the error correction mechanism suggests that the consumer price index, industrial production index and money supply each contribute in some way to restore equilibrium. In addition, using Toda and Yamamoto's augmented Granger causality test, we identify a bi-causal relationship between industrial production and money supply and unilateral causal relationships between CPI and IR, IP and CPI, MS and CPI, and IP and SETI, indicating that all of these variables are sensitive to Thai stock market movements. The policy implications of these findings are also discussed.
Introduction
The relationships between macroeconomic variables and stock market movements have been t he fo cu s o f financial and economic literature for many years. In gener al, stock markets facilitate economic growth by enhancing liquidity and providing funds for industrialization and economic development. They also act as interesting investment centers. Stock price movements are by t h e ir nature essentially random, and pr ice s adjust rapidly in response to economic news, such as news regarding domestic and international shocks. Daily gains and losses b y st o ck mar k et in v e st o r s d e mo n st r at e the extent to which individual stock returns fluctuate in response to a variety of unanticipated events. Essentially, stock prices are determined by supply and demand. A high demand for a particular stock w i l l drive the stock price up. Conversely, a loss of confidence in a particular stock will cause an outflow of capital as investors sell the stock; the low demand for that particular stock will be reflected in a lower price. In sum, the stock market moves up or down based on many factors, and there is no method that can accur at el y pred ict the exact movements of stock market. The factors that influence the stock market can be divided into two broad categories: systematic risk and unsystematic risk. As stated above, the relationships between macroeconomic variables and stock market movements have been studied extensively, especially in advanced and emerging economies. Ross (1976) introduced the Arbitrage Pricing Theory (APT), which states that multiple risk factors can be used to explain the returns on a financial asset. Although the APT was initially accepted, it was criticized for failing to specify the exact factors that should be used to explain financial returns. Later, Chen et al., (1986) further analyzed the APT and linked a linear function of various macroeconomic factors to the returns on financial assets. The seminal contributions of Chen et al., (1986) to the APT literature provided a framework for further analysis of the relationship between stock market movements and macroeconomic variables. As a result, many empirical studies are based on the APT model.
Because most macroeconomic variables are non-stationary, the use of regression analysis with the OLS technique tends to produce misleading results. To address this issue, Granger (1986) and Johansen (1991) developed tools based on the concept of cointegration that could be used to analyze long-run equilibrium relationships. Cointegration tests have since been widely used to analyze the relationship between macroeconomic variables and stock market movements. The significance of the cointegration approach is premised on the fact that it allows non-stationary data to be examined in the context of a long-term relationship and permits an assessment of whether the variables are cointegrated of the same order (for example, at I(1)). In addition, with adjustments for errorcorrection, this method allows an examination of the short-term adjustments that occur as variables move toward their long-run equilibriums.
The concepts described above have been applied in numerous empirical studies that document the relationship between stock market movements and macroeconomic variables. However, most research in this area has focused on stock markets in the United States (Chen et al., 1986; Flannery, 2002; Seema and Paresh, 2012) and other developed countries, such as Japan (Mukherjee & Naka, 1995) , Poland (Okon, 2012) , China (Zhao, 1999) and Singapore (Maysami & Koh, 2000) . Although some studies have analyzed the relationships between macroeconomic variables and stock market movements in developing countries, including Pakistan (Shaheen, 2004) , the United Arab Emirate (Al-Tamimi et al., 2011) , Turkey (Çagli et al., 2010; Eraslan, 2013) and Malaysia (Rahman et al., 2009) , little research has been conducted in Southeast Asia and in Thailand in particular (See Kwanchanok, 2000; Liangnakthongdee, 1991; Seehalak, 2004; Tri, 2005) . The motivation for the present paper arose after a review o f the existing literature regarding the relationship between selected macroeconomic variables and stock market mo v e me nt . Alt ho ugh the model relationship has been well established in other countries, only limited research has been conducted in Thailand, and only a few of the T hai st ud ies have appeared in English. A s i n m o s t c o u n t r i e s , macroeconomic indicators play a significant role in driving the stock market in Thailand; therefore, further research regarding policies that may affect macroeconomic variables in Thailand is warranted. The main purpose of this paper is to identify and explain the relationship between selected macroeconomic variables and the movement of the Thai stock market (SET Index). It is our desire to contribute to the existing literature by supplementing and updating previously published evidence relating to the relationship between macroeconomic data and the Thai stock market. The study period comprises 240 consecutive months from January 1990 to December 2009. Because we are dealing with a time series analysis, we use a cointegration approach to examine the relationship between the selected macroeconomic variables and the movement of the SET Index toward the long-run equilibrium. Liangnakthongdee (1991) studied the relationships between Thailand stock market indices (SET Index) and certain macroeconomic variables using the APT model. The main macroeconomic indicators used in that study were money supply (MS), interest rate (IR), inflation rate, and GDP. The study employed yearly data from 1979 to 1988 and used multiple linear regressions. The results indicated that money supply and GDP have positive relationships with the Thai stock market, whereas inflation and interest rates have negative relationships. A similar study by Kwanchanok (2000) investigated the relationships between Thailand's stock market indices (SETI) and the following macroeconomic variables: inflation rate, interest Rate, GDP, current account balance, money supply , securities trading volume, securities trading value, the value of the Thai Baht, and the currency exchange system. Kwanchanok (2000) employed monthly data from January 1994 to December 1999 and found that t h e inflation rate, money supply, securities trading volume, securities trading value and the currency exchange rate system have positive effects on the Thai stock market, whereas the interest rate and GDP have negative effects. Seehalak (2004) examined the co-movements between the Stock Exchange of Thailand (SETI) and the Nikkei and Dow Jones i n d i c e s over the period 1994-2003 and used t h e Granger causality test to identify the long-run relationships between them. The findings suggested that the Nikkei index influences SET movements over the long run whereas the Dow Jones index influences SET movements in the short run. Sardar et al., (2004) explored the long-run relationship between the Thai stock market and macroeconomic factors between 1992 and 2001 using the unit root test, augmented Dickey-Fuller test, augmented Engle-Granger test, and cointegration method. Their results showed that stock prices are positively affected by the interest rate, foreign exchange rate, price-earnings ratio, and market capitalization over the long run, whereas bond prices and the consumer price index (CPI) produced negative long-run effects. In addition, Sardar et al., (2004) detected direct causal relationships between the selected macroeconomic factors and stock prices. Tri (2005) evaluat ed the impact of Gross Domestic Product (GDP) on Thai stock market movements on a quarterly basis from 1996 to 2004. Unit root tests, cointegration, t h e error correction mechanism (EC), and causality tests indicated a long-run relationship between the variables, implying that GDP has an impact on Thai stock market movements. The causality test also confirmed that GDP is a Granger cause of Thai stock market movements with no reverse causality. Fama investigated the relationship between economic activities and stock returns and concluded that there are positive relationships between stock returns and GNP, money supply, capital expenditure, industrial production, and the interest rate but a negative relationship between stock returns and the inflation rate (Fama, 1981) . Later, Chen et al., (1986) used the APT model to link stock market returns in the United States (US) to a linear function of various macro-economic factors. They contended that economic forces affect the discount rate, firms' respective cash flows, and future dividend payouts. They found strong correlations between the selected macroeconomic variables and US stock market returns and concluded that industrial production, changes in the risk premium, and twists in the yield curve were the most significant factors in explaining US stock returns. Mukherjee used a vector error correction approach to examine the long-run cointegration between the Japanese stock market and selected macroeconomic variables (Mukherjee & Naka, 1995) . Zhao (1999) studied the relationships between stock prices in the Chinese financial market by considering inflation and the industrial production index from 1993 to 1998. The results indicate that both inflation and expected growth in industrial output have negative relationships with the stock market. determined that although the long-term equilibrium relationships between the Singapore stock index and selected macroeconomic variables are not cointegrated, the Singapore stock index was sensitive to interest and exchange rates. Moreover, concluded that the Singapore stock market is significantly and positively cointegrated with the stock market indices of Japan (Nikkei) and the United States (Dow Jones). Flannery and Protopapadakis (2002) studied the relationships between US stock prices and economic announcements on a daily basis from 1980 to 1996 using the Consumer Price Index, Producer Price Index (PPI), money supply, the unemployment rate and the interest rate as economic factors. The findings demonstrated that economic announcements significantly increase stock market volatility, which affects stock returns. Moreover, because the CPI and PPI are measures of inflation, announcements of increases in these variables tend to depress the stock market. Similarly, because increases in the money supply lead to inflation and thus cause interest rates to increase, announcements of increases in the money supply also tend to decrease stock prices.
Nishat and Shaheen studied the long-run equilibrium relationship between selected macroeconomic variables and the Pakistani (Karachi) Stock Exchange Index and found two long-term equilibrium relationships among these variables. Specifically, their results indicated that industrial production is the largest positive determinant of stock prices in Pakistan and that inflation is the largest negative determinant (See Nishat & Shaheen, 2004) . However, reverse causality was observed in the relationship between industrial production and stock prices. Al-Sharkas (2004) utilized the vector error correction model (VECM) to determine the impact of selected macroeconomic variables (i.e., money supply, the interest rate and inflation) on the Amman Stock Exchange (ASE). The empirical results showed that stock prices and the selected macroeconomic variables have a long-term equilibrium relationship, and that money supply and the industrial production index each has a positive relationship with stock prices, whereas the consumer price index has a negative relationship with stock prices. Eraslan (2013) recently used the Fama and French three-factor asset pricing model to investigate variations in excess portfolio returns on the Istanbul Stock Exchange. Market risk factor, size risk factor and book-to-market ratio risk factor were used as the explanatory variables. He concluded that although the Fama and French three-factor model has some power to explain variations in excess portfolio return on the Istanbul Stock Exchange, this power is not strong throughout the test period. Seema and Paresh (2012) investigated whether U.S. macroeconomic conditions (specifically, the exchange rate and the short-term interest rate) have effects on seven selected Asian stock markets-namely, China, India, the Philippines, Malaysia, Singapore, Thailand, and South Korea-using daily data for the period 2000-2010. They divided the sample into a pre-crisis period (pre-August 2007) and a crisis period (post-August 2007). They found that in the short run, the interest rate has a statistically insignificant effect on returns in all countries, except for the Philippines during the crisis period, and that depreciation has a statistically significant and negative effect on returns in all countries except China (regardless of the crisis). With respect to long-term relationships among the variables, although the authors found cointegration in the pre-crisis period for five of the seven countries (India, Malaysia, the Philippines, Singapore, and Thailand), they found no such relationship during the crisis period, implying that the financial crisis has actually weakened the link between stock prices and economic fundamentals. Okon (2012) investigated investors' reactions to mandatory offers of shares on the Warsaw stock market using the capital asset pricing model. That study sought to offer guidance to potential investors and to lay the groundwork for further research.
The Economy of Thailand in Perspective
Thailand is located in the heart of Southeast Asia and has a total population of approximately 67 million people. Bangkok is the capital city and the "Thai Baht" is the national currency (1 Thai Baht is approximately equal to 0.032916 U.S. dollars). Thailand is considered to be a promising developing country and is currently the second largest economy in Southeast Asia after Indonesia. Thailand experienced rapid economic growth between 1985 and 1995 (before the Asian financial crisis in 1997). Its current economy is relatively stable and has an average annual growth rate of 8 %. Thailand specializes in the production of electronic components and automobile parts, and its heavy exporting sectors contribute significantly to the economy. According to the International Monetary Fund (IMF), Thailand's estimated nominal GDP (PPP) in 2010 was approximately $584.768 billion; two-thirds of the estimated Thai GDP was derived from exports. The estimated GDP per capita in 2010 was $8,643, making it the fourth richest nation in Southeast Asia (after Singapore, Brunei and Malaysia) in terms of GDP per capita. Thailand mainly exports agricultural products, and rice is the country's most important cash crop. Thailand is considered a leading global exporter of rice.
Stock Exchange of Thailand (SET)
The Stock Exchange of Thailand (SET) is the national secondary market and is located in Bangkok. The SET started trading on April 30, 1975 and currently lists 653 companies. The indices of the Thai stock exchange are the SET Index, SET50 Index and SET100 Index. The SET Index is the main public market index and is a market capitalization-weighted price index comprising all stocks traded on the Thai stock market (the SET50 Index and SET100 Index comprise the top 50 stocks and top 100 stocks, respectively, ranked by market capitalization). In general, the SET Index is heavily influenced by the energy sector. The SET is not as large or as liquid as stock markets in developed countries. Between late 2009 and the beginning of 2011, the SET index increased from approximately 500 points to more than 1,000 points. On February 28, 2011, the SET Index closed at 987.91 points and had a total market capitalization of 8,003,836.37 million Baht. The daily average trading turnover was 2,982.02 million shares, representing a market value of approximately 27,953.02 million Baht. , 1975-2010 Changes in macroeconomic data have affected the movement of the SET index in one manner or another for the past 30 years. Figure 1 shows SET index movements from April 1975 to December 2010. When the Stock Exchange of Thailand (SET) started trading in April 1975, the market hovered between 100 and 200 points due to the high savings interest rate (the annual savings interest rate was more than 10 % during this period). In 1986, the Bank of Thailand started to reduce the savings interest rate on a yearly basis to stimulate private consumption and investment. At the same time, Thailand liberalized its financial policies to encourage foreign direct investment. As a result, the SET index increased from approximately 200 points in 1986 to 1,100 points by [1989] [1990] . The SET index continued to climb steadily through 1993-1994, reaching a peak of almost 1,700 points, but dropped to 200 points during the 1996-1998 periods due to the floating Thai Baht (i.e., the Asian Financial Crisis). Between 2003 and 2007, the SET index increased from 400 points to more than 800 points, but this gain was short-lived; in 2008, the SET index began a sharp decline due to the sub-prime mortgage crisis in the United States and once again reached a low of 200 points. In 2009, as the US crisis began to resolve and investor confidence was restored, the SET index began to rise again and managed to exceed 1,000 points in 2011 despite the unfavorable political situation in Thailand at that time.
Research Methodology, Hypotheses and Model Specifications

Research Hypotheses
Industrial Production Index (IP): GDP is normally used to represent the overall aggregate output of an economy; however, due to the infrequency of available G D P data (Thai GDP data are usually available on a quarterly and yearly basis), we decided to use the Industrial Production Index, which is available monthly, as a proxy for GDP in this paper. Moreover, a significant relationship appears to exist between GDP and Industrial Production Index (Chen et al., 1986; Fama, 1981; Humpe & Macmillan, 2009; Nishat & Shaheen, 2004) . Therefore, we hypothesize that an increase in t h e industrial production index is likely to lead to economic expansion in Thailand, which in turn will increase the expected future cash flows of firms listed on the Stock Exchange of Thailand (SET).
Consumer Price Index (CPI):
CPI is used to represent price level increases. Previous evidence indicates that the CPI has a negative relationship with stock market movements (Al-Sharkas, 2004; Fama, 1981; Mukherjee & Naka, 1995; Nishat & Shaheen, 2004; Zhao, 1999) . Accordingly, we hypothesize that increases in CPI will negatively influence Thai stock market movements.
Money Supply (MS):
The narrow money supply (M1) is discussed in this paper. The relationship between money supply and stock market movement has yielded mixed results in previous studies. For example, Fama (1981) ; Flannery and Protopapadakis (2002) each observed that an increase in money supply ultimately increases inflation, which in turn depresses the stock market. However, Maysami andKoh (2000); Mukherjee and Naka (1995) and certain studies of the Thai stock market Kwanchanok (2000) ; Liangnakthongdee (1991) have identified positive relationships between money supply and stock market movement. Mukherjee and Naka (1995) argued that an increase in the monetary supply acts as an economic stimulus, resulting in increased cash flows (the corporate earnings effect) and higher stock prices. We investigate whether this theory holds for the Thai stock market index and hypothesize that there is positive relationship between money supply and SETI movements.
Interest Rate (IR):
Also called the cost of capital, IR can be classified into two types: the savings interest rate and the borrowing interest rate. Most studies that have evaluated the interaction between interest rates and stock market movements (Forson, Jakkaphong, & Carsamer, 2013; Kwanchanok, 2000; Liangnakthongdee, 1991; Mukherjee, & Naka, 1995; Seema, & Paresh, 2012) have found negative relationships between interest rates and stock prices. One proffered explanation is that an increase in the interest rate affects the discount rate, which ultimately decreases the value of a stock. A related explanation is that an increase in the interest rate makes alternative investment opportunities more attractive. Specifically, as the interest rate rises, investors tend to invest less in stock and more in other investment assets, causing stock prices to fall.
Data Description
Because of the limited availability of data, the sample period comprises 240 monthly observations of each variable from January 1990 to December 2009. The secondary data used in this study were obtained from various sources, including the SET SMART publication of the Stock Exchange of Thailand (SET). Macroeconomic data for Thailand were obtained from publications of t he Bank of Thailand (BOT). These data were used to determine the stock market movement in Thailand taking into account the impacts of selected macroeconomic variables. A statistical summary of the Thailand stock market and macroeconomic indicators at level specification. Mean, median, skewness and kurtosis were generated with E-views software. Table 1 provides the descriptive summary statistics (at level specification), which were generated with E-views statistical software. The Stock Exchange of Thailand Index (SETI) has a mean of 709.3958 and a standard deviation of 323.0693. The index of industrial production has a mean of 109.2407 and a standard deviation of 44.42925. CPI has a mean and standard deviation of 80.29625 and 15.66226, respectively. Interest rate has a mean of 3.315625 % and a standard deviation of 2.748072 %. Mo n e y supply has a mean and standard deviation of 553006.6 million baht and 274562.6 million baht, respectively. Figure 2 show that all selected variables are non-stationary, which means that their r e s p e c t i v e means and variances are not constant. For example, the graphs of variables CPI, IP, and MS show fluctuating increasing curves with some decreases during the 2007-2008 downturn caused by the US sub-prime financial crisis. In contrast, the graph of the variable IR shows a trend that starts to decrease in 1990 and then remains stable. SETI shows very volatile movements with two significant drops; the former was due to the floating Thai Baht in 1997, when the Asian financial crisis began, and the latter was due to the 2008 sub-prime crisis in the United States. As shown in figure 3 , when the first order difference is taken, the variables have no trending behavior; this suggests that the variables are stationary at the first difference.
Model Specification
Graphical analysis is only a preliminary step in time series modeling. When conducting a time series analysis, the concepts of stationarity and unit root are extremely important. If these concepts are ignored in the analysis of non-stationary time series, spurious regression problems will occur. Accordingly, using the E-Views program and following Johansen's (1991) methodology, we test for cointegration and apply the error correction model (ECM); the cointegration approach allows us to assess changes in the long-run equilibrium relationships between selected Thai macroeconomic variables and SET movements. To test for cointegration, we first must determine whether each variable is integrated of the same order. To do this, we use the augmented Dickey-Fuller test (Dickey, 1988) to test for unit root. The ADF test is estimated in three different forms, each of which is based on a different hypothesis (Gujarati, 2003) . Specifically: Y t is a Random Walk and assumes the following form:
Y t is a Random Walk with an intercept:
Y t is a Random Walk with an intercept and time trend:
The Phillips-Perron (PP) test is another method u s e d to detect the unit root. The intuitions behind the PP test are the same as f o r the ADF test; h o w e v e r , the PP test uses a nonparametric statistical method to handle serial correlation in the error term and does not add the lagged difference into the model. The PP model is described as follows:
Y t is a Random Walk and assumes the following form:
In each case, the null hypothesis is that δ= 0; that is, there is a unit root, and the time series is nonstationary. The alternative hypothesis is that δ<0; that is, the time series is stationary. If the null hypothesis is rejected, it means that is a stationary time series at I (0). If not, we have to take the difference until the null hypothesis is rejected. In this paper, the unit root test will be detected in levels and first differences, and we assume that each variable will have a unit root at level; this requires us to take first difference order to have stationary data. If each variable is integrated of the same order of first difference at I (1), it implies that we can test for long-run equilibrium relationships using Jo hansen's (1 9 91) cointegration met ho d and that there will be at least one cointegration among these variables. The cointegration method is linked to the vector error correction model (VECM). The VECM is similar to the VAR model, but unlike the VAR model, the VECM can be used when all endogenous variables are non-stationary and cointegrated. In addition, the VECM permits us to account for short-term adjustments that occur on the path toward the long-run equilibrium. Specifically, assuming that a given variable is out of equilibrium and t h a t its value is above (below) its equilibrium value, it will start falling (rising) to correct the equilibrium error in the next period. The vector error correction model (VECM) is described below:
Where  ∆ denotes the first difference order, for example,
 The term represents the selected macroeconomic variables (SETI, MS, IR CPI, and IP) that will be tested in this model, and each variable is a p x 1 vector integrated of the same order.  µ is a p x 1 vector of constant.  The mechanism ∑ ∆ − 1 comprises the vector autoregressive components where the p x p matrix denotes the coefficients of variables' short-run adjustments toward long-term equilibrium.  The equation αβ'Y t-k describes the long-term equilibrium relationship (stationary linear combination of β'Y) where α stands for p x r speed of adjustment coefficient, β' denotes the cointegration vector with Y t integrated of the same order, and k denotes the lag structure.  t  is the vector white-noise error term.
Determining the exact order of cointegration among the variables might not be sufficient to establish the causal relationship between the set of macroeconomic variables and the Thai stock index. Therefore, the Granger causality test must be performed. The Granger causality test is the most common way to test the causal relationship between two variables and involves estimating a simple vector autoregression (VAR) equation, as shown below:
where it is assumed that the disturbances µ 1t and µ 2t are uncorrelated. (Gujarati, 2003) . In addition, time series data are often non-stationary, which could exacerbate the spurious regression problem. In addition, when the variables are integrated, the F-test procedure is not valid because the test statistics do not have a standard distribution.
To overcome these shortcomings, an alternative test was developed by Toda and Yamamoto (1995) . This test may be used irrespective of whether Y t and X t are I (0), I (1) or I (2) and whether they are non-cointegrated or cointegrated of an arbitrary order. This method is widely known as the Toda and Yamamoto (1995) augmented Granger causality test and is based on the following equations;
where d is the maximal order of integration order of the variables in the system, h and k are the optimal lag length of and , and are error terms that are assumed to be white noise with zero mean, constant variance and no autocorrelation. All that we are required to do is to determine the maximal order of integration d, which we expect to occur in the model, and to construct a VAR in their levels with a total of ( + ) lags.
Empirical Results and Analysis
We begin by modifying the VECM models. For example, by identifying the data generating process (DGP), we can identify each variable's characteristic. To proceed further, we first need to determine whether our model will include the components of an intercept and time trend. Later, the set of selected time series macroeconomic variables (SETI, MS, IR CPI, and IP) is used to detect unit root. Only sets of variables that are integrated of the same order will be subject to further analysis on cointegration. Next, we must choose the statistical tool to select the lag length order. Commonly used tools to select the lag length order are the Akaike information criterion (AIC) and Schwarz information criterion (SIC). For the sake of simplicity, we will use these two approaches in our study. The number of order cointegration relationships will be determined using the trace statistic and maximum eigenvalue statistic. Once the number of cointegration relationships has been established, the next step is to compute the long-term equilibrium relationship and error correction by regressing ∆Y t against the lag difference of ∆Y t and Y t-k where Y t represents the selected macroeconomic variables (SETI, MS, IR CPI, and IP).
Unit Root Tests
When time series data become stationary, we call this integrated degree 0 or I (0) but when we take first, second, or third differences to make a time series stationary, we call this I (1), I (2), or I (3), respectively. The augmented Dickey-Fuller test (ADF) and the Phillips-Perron (PP) test are employed to determine the presence of unit root for the model in this paper. The unit root tests are estimated for both an intercept with time trend and an intercept only. The t-statistics and p-values of the unit root test results are displayed at level in Table 2 , below:
Null Hypothesis: δ = 0 (each variable has a unit root). Alternative Hypothesis: δ < 0 (each variable does not have a unit root). The values in Table 3 represent the t-statistics and p-values at first difference. The results of the ADF and PP tests suggest that at the first difference, we are able to reject the unit root null hypothesis at the 5 % significance level; therefore, we conclude that all five selected macroeconomic variables have a unit root at level. This requires us to take the first difference order to achieve stationary data for an intercept and an intercept with time trend. Additionally, the identification of the data generating process (DGP) suggests that an intercept without time trend must be included in the tested equation. With all five macroeconomic variables now integrated of the same order at I (1), we proceed to consider whether they have long-run equilibrium relationships.
Appropriate Lag Length Selection
There are many methods o f select ing the lag length in statistics. The most commonly used methods are t he Akaike information criterion (AIC) and Schwarz information criterion (SIC). We use these methods to select the appropriate lag length for our model. Table 4 indicates that LR, FPE, and AIC show significant results at 12 lag length periods. This is considered very long, and it would be extremely complicated to apply this many lag length periods to the model equation. D u e t o t ime a n d sp a ce co n st r a in t s, w e o p t ed t o k ee p o u r mo d e l s i mp le a n d st r a ig ht fo r w ar d . Therefore, the lag length for these five macroeconomic variables will be select ed based on the SIC (Schwarz information criterion), which indicates a lag length of 1 period. 
Cointegration Test for Long-run Equilibrium Relationships
Because the empirical analysis in this paper is subject to a linear relationship, it does not matter whether the variables have a time trend. This is because there is only one cointegration relationship among the variables (see more details below). Notes: *Denotes rejections of the null hypothesis at the 0.01 level. P-values and r stand for the number of co-integrating vectors. Table 5 shows the results of the trace statistic and max-eigenvalue tests. The trace statistic, 89.08741, is greater than the critical value, 77.81884. This means that we can reject the null hypothesis that r = 0 and accept the alternate hypothesis that r > 0. The same is true for the maxeigenvalue test: the max-eigenvalue statistic, 61.73567, is larger than the critical value, 39.37013; thus, we reject the null hypothesis that r = 0 and accept that r = 1 at a 1 % significance level. In sum, both tests (trace and max-eigenvalue) show that there is only one cointegration relationship.
Cointegration Results
The cointegration test was conducted for Thai stock market movements and the four selected macroeconomic variables. Only partial results are shown in this section. Table 6 presents the significant outcomes of the long term cointegration relationships with Thai stock market movements. (-8.31897 ) Negative Significant at 99% Note: There are three significant long-term relationships among this group of variables.
The cointegration test was normalized based on SETI. The estimates of the long term cointegration vectors and corresponding t-statistics are displayed in Table 6 . The results show that there are three significant long-term relationships among this group of variables. Specifically, we can reject the null hypothesis and accept the alternative hypothesis for money supply, inflation rate, and the industrial production index (IP), which implies that these three variables form a cointegration relationship with Thai stock market movements. However, the result for the interest rate is insignificant, which indicates that the interest rate (IR) does not have a cointegration relationship with the Thai stock market index and that the null hypothesis cannot be rejected.
The estimated coefficient of money supply is positive and statistically significant at a 99% level of confidence. The value and sign of the money supply coefficient implies that if there is an increase of 1 million Thai baht in the money supply, the Thai stock index (SETI) will increase by 0.0204 index points in the long run. The estimated coefficient of CPI is negative, as expected, and statistically significant at a 90 % level of confidence. The value and sign of the CPI coefficient implies that if t her e is an increase o f 1 ind ex po int in t he CPI, there will be a decrease of 56.6921 index points in t he Thai stock index (SETI) in the long run. The industrial production index ( IP) is statistically significant at a 99 % level of confidence. However, the estimated coefficient of IP is not as expected and is not consistent with the assumption set forth in the research hypothesis.
Long-term Cointegration Analysis
The empirical results in table 6 show that the Thai stock market index (SETI) and the three selected macroeconomic variables-namely, money supply, consumer price index and the industrial production index-are cointegrated and have a long-term equilibrium relationship. Figure 4 (belo w) depicts the cointegration relationship. The horizontal line represents monthly data from January 1990 to December 2010, and the vertical line is the value of the cointegration. The graph denotes the long term relationship between SETI and the macroeconomic variables. This long-term relationship fluctuates and the movement is very volatile, especially during the financial crisis and economic downturn. The long-run relationship between SETI movements and money supply is found to be positive. This finding is consistent with previous studies (Al-Sharkas, 2004; Kwanchanok 2000; Liangnakthongdee, 1991; Maysami & Koh, 2000; Mukherjee & Naka, 1995) . An increase in the supply of money in the Thai economy might explain this positive finding The inflation rate (denoted as CPI) shows a negative influence on the movements of the Thai stock market. This finding is consistent with previous studies (Al-Sharkas, 2004; Fama, 1981; Liangnakthongdee, 1991; Mukherjee & Naka, 1995; Nishat & Shaheen, 2004; Zhao, 1999) and confirms the negative long-run relationship between the inflation rate and the SET Index. The reason for the negative relationship is that an increase in the inflation rate will increase the discount rate; this will reduce the expected future cash flows of listed companies and ultimately cause lower stock prices.
The level of real economic output in Thailand, which is measured in this study by IP (Industrial Production Index), is found to be significant in the long run. Although most studies have found a positive relationship between economic output and stock market prices, our results indicate a negative long-term relationship between IP and the Thai stock market. It is difficult to explain the inconsistent result, but one possible reason is that the Thai industrial production index is already adjusted for higher price levels caused by inflation. Accordingly, IP may not be a good indicator of aggregate economic activities in Thailand According to the Granger representation theorem, when variables are cointegrated, there must be an error correction (EC) that describes the short-run adjustments of co-integrated variables as they move toward their long-term equilibrium values. Table 7 describes t h e error corrections for this study, as well as the standard errors and t-values. The findings are statistically significant at the 1 % significance level and suggest that money supply, t he industrial production index and the CP I are responsible for the error correction adjustment process when the variables are out of equilibrium.
The adjusted coefficient of money supply is negative. This means that when the movement of money supply deviates from its long-term equilibrium value in the short run, i. e . , money supply is too high to be in equilibrium, it will begin falling in the following month by 4.156834 index points to restore its equilibrium. Conversely, the respective adjustment coefficients of the industrial production index and consumer price index are positive. This means that, when they are too low to be in equilibrium, they will start increasing in the following month to correct the equilibrium error.
Toda-Yamamoto Augmented Granger-Causality
Having determined the maximum order of integration using the ADF and PP tests, with the same integrating order I (1), and the optimal lag length of one (1) (based on SIC), we set the following null and alternative hypotheses based on equations [8.3] Based on the estimated coefficients and values of the chi-square test, money supply Granger causes industrial production with a bi-direction when the dependent variables are changed with a high level of significance (p<0.05). This is in line with our priori expectations and has substantial theoretical soundness. Specifically, when the supply of money increases, it triggers demand; as producers compete to meet this demand, industrial production is increased in both the short and long runs. In a similar manner, IP Granger causes MS through the payment of expenditures, such as factory wages, which increases the liquidity in the system. As a result, MS increases simultaneously with IP. CPI Granger causes IR. An increase in the rate of inflation as measured by the CPI poses a major risk to lending institutions; to offset this risk, a corresponding risk premium is charged in the form of higher interest rates. IP Granger causes CPI. An increase in IP implies corresponding increases in employment opportunities and employee incentives. As a result, the demand for goods and services will increase, which may increase the supply of money, which in turn translates into a higher rate of inflation. MS Granger causes CPI. An increase in the supply of money translates into higher rate of inflation as measured by the CPI. Additionally, CPI Granger causes SETI. An increase/decrease in CPI may cause the Thai stock index to increase/decrease as well. These results are consistent with Mukherjee & Naka, 1995; Seema & Paresh 2012; Tri, 2005 .
Policy Suggestions
This paper establishes that, in the long run, the stock market and certain macroeconomic variables (namely, money supply, consumer price index and industrial production index) work in the same cointegration system. Difficulties may arise if we are missing one of these variables. In fact, macroeconomic variables and the stock market support each other; hence, they are cointegrated.
A go o d and resilient eco no my d epends on mechanisms that drive the growth of the stock market because the stock market determines people's wealth. The profits generated by the stock market encourage people to consume more; as people consume more, economic outputs and the money in circulation in the economy increase; these factors have the propensity to expand the economy. However, the fear of inflation arises when an economy develops too fast. The expectation of increased inflation is one of the factors that depress the stock market. Moreover, excess money supply is no t t he o nly cau se o f higher inflation rates; anything that increases the cost of production leads to higher price levels. Accordingly, policy makers must pay more attention to increases in international oil prices, especially in the case of Thailand. Thailand is an importer of oil, and every time the price of oil increases, it trickles down to higher production costs. This subsequently causes commodity prices to increase, which translates into higher inflation rates. Higher inflation rates depress both the Thai economy and the Thai stock market.
To overcome the challenges of inflation, the Bank of Thailand should develop a monetary policy that seeks to increase the interest rate and thereby reduce the quantity of money in circulation. However, policy targets that produce changes in macroeconomic variables may unintentionally cause the economy to slow down. For example, controlling the money supply through the interest rate channel may depress the stock market. Policy decision-makers must have a good understanding of the potential consequences of any policies that are formulated.
The year 2011 was a challenging year for investors in t he stock market due to the negative effects of several shocks to the global stock market. Fo r examp le, natural disasters like the flooding in Thailand and the tsunami in Japan had significant negative impacts on the stock markets of the affected countries and ultimately led to negative effects on the global stock market. Policy makers should develop contingency plans to ameliorate the effect of such disasters in the future.
Conclusion and Recommendations
In conclusion, this paper makes a significant contribution to the existing financial and economic literature, and we are optimistic that later generations will benefit from reading this study and using it as an investment guide, either in Thailand or elsewhere. This paper examined the long-term equilibrium between the SET index and selected macroeconomic variables during the past 20 years using monthly data for the narrow money supply (M1), industrial production index, interest rate, and consumer price index. Many statistical tools and techniques were used to evaluate the relevant relationships, including the detection of unit root, Johansen's cointegration concept, and the vector error correction model.
The empirical findings suggest that only one cointegration relationship exists. Specifically, this set of selected macroeconomic variables and the Thai stock index are co-integrated at I (1). In addition, three significant long-term relationships exist among the variables: MS, CPI and IP have positive and negative long-term relationships with Thai stock market movements respectively. Interestingly, our results for the industrial production index do not support the postulates presented by Chen et al., 1986; Eraslan, 2013; Fama, 1981; Humpe & Macmillan, 2009; Nishat & Shaheen, 2004 . This might be because the industrial production index in Thailand is adjusted, which may not be the case elsewhere. However, previous findings on CPI were confirmed by the existence of a negative relationship between CPI and Thai stock market movements (See Al-Sharkas, 2004; Fama, 1981; Mukherjee & Naka, 1995; Nishat & Shaheen, 2004; Zhao, 1999) . We also found a positive relationship between money supply and the Thai stock market, which confirms earlier postulates (See Eraslan, 2013; Kwanchanok, 2000; Liangnakthongdee, 1991; Maysami & Koh, 2000; Mukherjee & Naka, 1995) .
The directions of causality were also established in this paper using Toda and Yamamoto's (1995) augmented Granger causality test. We found a bi-directional causal relationship between IP and MS and unilateral directional relationships between CPI and IR, IP and CPI, MS and CPI, and CPI and SETI. Future research could use entirely different variables by incorporating natural disasters such as the 2011 flooding. This is an area that warrants further research.
Macroeconomic variables that were not included in this study that would be interesting to examine include foreign direct investment (FDI), the major global stock indices (such as the Dow Jones index), foreign inflows/outflows, export/import volumes and political stability. In addition, many policies have been launched to stimulate and reinforce SET liquidity. Future research should evaluate the effects of the structural changes that result from such policies.
